wo 20015/001584 PCT/KR2005/000833 



10 



15 



30 



35 



TUNER JliJD DEMODOIATING UNIT THEREOF 

Technical Field 

The present invention relates to an intermediate 
frequency demodulating unit of a tuner, and more 
particularly, to a ' demodulating unit of a television tuner 
including a rejection circuit for effectively eliminating a 
frequency signal that acts as a beat component when a 
television image signal is demodulated. 



Background Art 

In. general, a tuner receives a radio frequency (RF) 
signal through an antenna, converts the RF signal into an 
intermediate frequency (IF) signal, detects the IF signal, 
separates "the detected IF signal into a video signal and a 
sound signal, and outputs each signal. There is an advantage 
of improving frequency selectivity, reducing sensitivity for 
peripheral circuits and enhancing stability by additionally 
performing the IF conversion process during an operation of 
20 the tuner. 

A structure of a general tuner will be briefly 
described below. The general tuner includes an antenna, a 
mixer, aind a local oscillator. A TV broadcasting system 
divides its wide RX frequency band (50-900 MHz) into a VHF 
25 band and a UHF band and uses two corresponding band blocks 
. (that is, VHF/UHF band blocks) because its tuner uses a 
variable capacitance diode having a limited . capacitance 
ratio. The VHF/UHF band blocks each include an input unit, 
an amplifier unit, and a tuning unit. 

An operation of the tuner will be briefly described 
below. In the tuner, the antenna receives RF signals and 
transmits the RF signals to the band block. In the band 
block, the input unit selects and outputs only a desired band 
RF signal among the RF signals from the antenna, the 
amplifier unit amplifies the desired band RF signal from the 
input unit, and the tuning unit tunes and outputs the RF 
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signal received from the amplifier unit. 

The mixer mixes the RF signal received from each band 
block with an oscillation frequency signal to output an IF 
signal. The oscillation frequency is received from the local 
oscillator. 

Various types can be applied to the TV broadcasting- 
system. The present invention mainly relates to an NTSC TV 
broadcasting system but is not limited to the NTSC TV 
broadcasting system. 

• In the general tuner, a TV video signal is influenced 
by an FM radio signal when the US channel 6 is selected. In 
more detail, the US channel 6 .has a video frequency of 
86.83MHz and a sound frequency of 87.75MHz. An FM radio 
frequency signal of 88 .1-88 . 5MHz most affects the US channel 
6. The FM radio frequency signal of 88 . 1-88 . 5MHz adds a 
noise signal to a noise signal of the US channel 6 because it 
is adjacent to a frequency band of the US. channel 6. 

In the general tuner, a trap filter is connected to ' a 
tuning unit of the VH'F band block so as to eliminate the FM 
radio frequency signal of 88.l-88.5MHz and. When the US 
channel 6 is selected, the trap filter operates according to 
a control signal of a microcomputer or an external switching 
signal so as for the tuning unit to directly eliminate the FM 
radio frequency signal of 88 . 1-88 . 5MHz , Accordingly, the 
trap filter directly eliminates, the FM radio frequency signal 
of a high- frequency band, and the mixer converts the 
resulting signal into an IF signal. 

However, when the FM radio frequency signal of a high 
frequency band is eliminated, the video and sound frequency 
signals of the US channel 6 adjacent to the FM radio 
frequency signal is undesirably weakened. In more detail, 
when the US channel 6 is selected, the trap filter eliminates 
the FM radio frequency signal of 88 . 1-88 . 5MHz , At this time, 
the video frequency signal of 86.83MHz and the sound 
frequency signal of 87.75MHz in the US channel 6 adjacent to 
a trap frequency are also eliminated, and thus the video and 
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sound quality is deteriorated. 

Disclosure 
Technical Problem 

Accordingly, the present invention is directed to a 
tuner and a demodulating unit thereof that substantially 
obviates one or more of the problems due to limitations and 
disadvantages of the related art. " 

An object of the present invention is to provide a 
tuner and a demodulating unit thereof for preventing the 
deterioration of the video and sound quality by effectively 
eliminating a ^beat component generated due to a FM radio 
signal. when the US channel 6 is selected. 

Another object of the present invention is to provide a 
tuner and a demodulating unit thereof for preventing the 
deterioration of the video and sound quality in a selected 
channel by eliminating noise in a video baseband. 

Technical Solution 

To achieve these and other advantages and in accordance 
with the purpose , of the present invention, as embodied and 
broadly described, a tuner includes: an RF (radio frequency) 
processing unit; an IF (intermediate frequency) demodulating 
unit for demodulating intermediate frequency outputted from 
the RF processing unit; and a trap filter disposed at a 
baseband signal line of the IF demodulating unit to eliminate 
noise of a baseband signal. 

According to another aspect of the present invention, 
there is provided a demodulating unit of a tuner, including: 
a filter; a sound signal processing line diverging from the 
filter to process a sound signal; a video signal processing 
•line diverging from the filter to process a video signal; and 
a trap filter disposed at the video signal processing 'line to 
a beat component - 

According to a further another aspect of the present 
invention, there is provided a demodulating unit of a tuner. 
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including: a sound signal processing line; a video signal 
processing line; and a trap filter disposed at the video 
signal process line to eliminate a beat component generated 
due to a FM radio frequency. 

Advantageous effects 

According to the present invention, the video and sound 
quality in a selected channel- improves and especially in the 
US channel 6- 

Moreover, there is advantage of preventing the 
deterioration of the video and' sound quality in a TV by 
effectively eliminating a frequency band signal acting as 
noise in a video baseband. 

Furthermore, there is advantage of improving noise 
elimination efficiency in a selected channel by eliminating 
ah FM radio frequency band signal and', other adjacent channel 
frequency band signals in a video baseband. 

Description of Drawings 

•The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment (s) of the invention and together with 
the description serve to explain the principle of the 
invention. In the drawings: 

FIG. 1 is a block diagram illustrating a demodulating 
unit of a tuner according to a first embodiment of . the 
present invention; and 

FIG. 2 is a block diagram illustrating a demodulating 
unit of a tuner according to a second embodiment of the 
present -invention. 

Best Mode for Carrying out the Invention 

Hereinafter, 'preferred embodiments of the present 
invention will be described, in detail with reference to 
accompanying drawings. 
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FIG. 1 is a block diagram illustrating a demodulating 
unit of a tuner according to a first embodiment of the 
invention. 

Referring to FIG. 1, a tuner includes an RF processing 
unit (not shown) for converting an RF signal into an IF 
signal, and an IF demodulating unit 100 for demodulating the 
IF signal. The signals demodulated by the IF demodulating 
unit are provided to respective elements of a TV to allow the 
television to operate . 

The IF demodulating unit 100- includes a surface 
acoustic wave (SAW) filter 120 for selecting only a signal of 
a specific frequency band among IF signals received from the' 
high frequency process unit, and an IF amplifier- 115 for' 
amplifying the selected IF signal. 

Signals divided by the SAW filter are inputted to a 
sound detector 145 and a video detector 125 respectively. By 
this configuration, IF sound and .video signals are 
demodulated while passing through a sound signal processing 
line and a video signal processing line, respectively. 

• A sound intermediate frequency (SIF) signal detected by 
the sound detector 145 is directly outputted outside and used 
as a control signal. Only a sound signal of the SIF signal 
passes through an SIF pass filter 150, and then the sound 
signal passes though a frequency modulation detector 155 and 
is outputted as an audio signal. 

An output signal of the video detector 125 is outputted 
to an automatic frequency tuner (AFT) and compensated for the 
degree of input frequency distortion indicated with DC 
voltage. An automatic gain controller (AGC) 165 controls an 
amplification gain value of a tuner by using the output 
signal received from the video detector 125.- Also, an SIF 
trap filter 130 eliminates a sound signal form the output 
signal of the video detector 125 to thereby output a video 
signal only. A video equalizer 135 adjusts the outputted 
video signal for respective frequencies. A trap filter 110 
eliminates noise of a specific frequency from the output 
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video signal of the video equalizer 135 and outputs the 
noise-eliminated video signal to the outside of the IF 
demodulating unit. A video buffer amplifier 140, for 
protecting a vid^o output circuit from external impacts such 
as surge may be added between the video equalizer 135 and the 
trap filter 110. 

The present invention is characterized in that the trap 
filter 110 is added to the IF demodulating unit 100. In more 
detail, the trap filter 110 is provided to a video baseband 
signal processing line. The trap filter 110 aims at 
eliminating a signal of a specific frequency. A band-pass 
filter for eliminating an FM radio signal of the 4.85-5.25MHz 
band may be used as the trap filter 110. 

A method of sele.cting a frequency band eliminated by 
the trap filter 110 will how be described in detail. 

As .described above, when the US channel 6 having a 
video frequency of 8 6.83MHz and a sound freguency of 87.75MHz 
is selected in the NTSC broadcasting system in US, a noise of 
88.l-88.5MHz due* to the FM radio signal causes the 
degradation of video and audio signals. The trap filter 110 
is used to eliminate the noise of 88.l-88.5MHz from a video 
baseband signal. 

In more detail, a beat frequency of the video baseband 
signal generated due to the FM radio signal is the following. 

<NTSC system> 

FM 201 channel (88.1MHz) inputs, 
Fosc (6 channel) -88. IMHz = 129MHz-88 . iMHz 
FIF-40.9MHZ = 45.75MHz-40.9MHz ?= 4.85MHz 
FM 203 channel {88.-5MHz) inputs, 
Fosc (6 channel) -88 . 5MHz = 129MH2-88 . 5MHz 
FIF-40.5MHZ = 45 . 75MHZ-40 . 5MHz = 5.25MHz 

Here, a local oscillation frequency Fosc is 129MH2 and 
an intermediate frequency FIFis 45.75MHz in the US channel 6 
of the NTSC broadcasting system. 



= 4 0.9MHz 



4 0.5MHz 
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From the calculation result, the beat component 
generated due to the FM radio frequency is effectively 
eliminated by inserting the trap filter 110 of 4.85-5.25MH2 
into the video baseband signal p.ocessing line of the NTSC 
system. ■ As k ■ result, the elimination effect of an image 
noise caused by the FM radio frequency, i.e., a rejection 
ratio can be improved. When the FM radio signal is 
eliminated, a video baseband signal is not affected at all 
because the video baseband signal is a low frequency signal 
and has a relatively larger frequency -difference with respect 
to a noise signal frequency. 

Since the trap filter 110 can accurately eliminate only 
a beat component of a 4.85-5.25MHz band from the video 
baseband signal, a color frequency of 3.58MH2 in the video 
baseband signal is not affected and the deterioratTon of an 
image due to a color change is prevented. 

. Since a sound signal processing line and circuit has a 
"different path and circuit compared with a video signal 
process line, the sound signal and the video signal do not 
influence each other and the deterioration of sound quality 
is prevented. In more detail, since a sound baseband signal 
is transmitted through the SAW filter 120, the sound detector 
1.45 and then- the SIF pass filter 150 • in the sound signal 
process line, the sound signal is not affected from the FM 
radio signal. That is, a separate trap filter for a sound 
signal is unnecessary because the SIF pass filter 150 passes 
only a sound signal. 

FIG. 2 is a block diagram illustrating a demodulating 
unit of a tuner according to a second embodiment of the 
invention. 

The second embodiment is identical to the first 
embodiment with the exception of the installation location of 
a' trap filter. 

Referring to FIG. 2, a trap filter 210 for eliminating 
a FM radio signal is disposed between an SIF trap filter 130 
and a video equalizer 135 to in a demodulating unit of a 



wo 2006/001584 



PCT/KR2005/000833 



tuner 200. 

In case of the second embodiment, it is predictable to 
have same effect like the first embodiment. Moreover, the 
trap filter can be conveniently installed in the demodulating 
unit when manufacturing the demodulating unit. 

Mode for Invention 

Another embodiment within an idea of the " present 
invention will be described. 

A trap filter is disposed at a video baseband signal 
line to eliminate a beat component of noise in the present 
invention. Since high frequencies are adjacent to each other 
but low frequencies are not, the noise in the baseband signal 
can be effectively eliminated and the noise elimination with 
a trap filter does not affect the baseband . signal . 

By using this property, a rejection ratio of an upper 
adjacent channel can be improved by inserting the trap filter 
correspondent to the bandwidth of each system into a video 
baseband signal process line. 

For example, a bandwidth of 6MKz in an NTSC system and 
7MH2 in a PAL system is* allocated to each channel. When the 
frequency of a corresponding bandwidth is removed by using 
the trap filter, the picture, noise by the influence of an 
adjacent' channel signal is eliminated. 

A structure and operation of the tuner may be varied, 
and disposing the trap filter at the video signal process 
line and eliminating the noise signal of a specific frequency 
band are applicable regardless of the structure and operation 
of the tuner. 

Industrial Applicability 

In the tuner and the demodulating unit thereof 
according to the present invention, noise can be removed 
without any problem in the video and sound quality since a 
beat component generated from a FM radio signal is accurately 
eliminated from a video baseband signal. 
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The noise can be selectively eliminated by removing 
noise in a baseband signal of low frequency and thus, a 
selectigd channel signal is not affected. 

Especially, signals close to each other in a high 
5 frequency band act as noise. However, the signals do not 
affect an original signal during the elimination of noise 
because they get* spaced apart from a selected signal in a 
baseband signal of low frequency. Accordingly, a receiving 
condition can be improved, 

10 A tuner according to the present invention becomes 

cheaper because a noise signal can be eliminated by an 
inexpensive low frequency trap filter. 

While the present invention has been described and 
illustrated herein with reference to the preferred 

15 embodiments thereof,, it will be apparent to those skilled in 
the art that various modifications and variations can be made 
therein without departing from the spirit and scope of the 
invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention 

20 that come within the scope of the appended claims and their 
equivalents. 
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